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ABSTRACT
Background Moderately preterm (MP) birth is associated with higher rates
of behavioural and emotional problems. To determine the extent to which
low socioeconomic status (SES) contributes to these higher rates, we assessed
independent and joint effects of MP birth and low SES, overall and by gender.
Methods Dutch preventive child health care centres provided a population-based
sample of 915 MP children (32-36 weeks’ gestation) and 543 term-born children,
born in 2002/2003. In multivariable logistic regression analyses, we determined
the risk of behavioural and emotional problems per standard deviation (SD)
decrease in gestational age and SES, using standardized measures for both. We also
assessed three SES categories, being low (1SD or more below mean of standardized
SES), intermediate (mean+/-1SD), and high (greater than mean+1SD). The Child
Behavior Checklist for 1.5-5 years was used to assess behavioural (externalizing),
emotional (internalizing), and total problems at age 4 years.
Results MP children with low SES had significantly higher total problem scores
than those with high SES (11.3% vs. 5.1%, respectively). Each SD decrease in SES
was associated with a 42% higher odds of elevated total problem scores (OR 1.42,
95% CI 1.14-1.77). No joint effects were found, meaning that lower gestational age
independently added to the risk of behaviour problems (OR 1.24, 95% CI 1.001.56). Effects of MP birth and low SES were more pronounced in girls.
Conclusions MP birth and low SES multiply the risk of behavioural and emotional
problems. The combination of risk factors identifies children who could benefit
greatly from early intervention.
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INTRODUCTION
Moderately preterm (MP) children, born at 32 to 36 weeks’ gestation, are at greater
risk of behavioural and emotional problems than term-born children.1-3 Risks
increase with decreasing gestational age, but 85% of preterm children are born
after 32 weeks’ gestation.4,5 As a consequence, children born moderately to late
preterm contribute most to the societal burden associated with preterm birth.6
Although 8-10% of 4-year-old MP children struggle significantly with
behavioural and emotional problems,3 the majority of MP children do not
exhibit any difficulties. For some extent, this may be explained by differences in
socioeconomic status (SES). Children from low SES families are more likely to
face multiple adversities, putting them at considerable higher risk of behavioural
and emotional problems.7 Moreover, MP children are more frequently confronted
with socioeconomic-related adversities than term-born children because preterm
birth is more likely to occur in deprived areas than in prosperous ones.8-10 Several
mediating factors may have a share in this link between low SES and preterm
birth. For example, lifestyle-associated factors, such as smoking, increase the risk
of spontaneous preterm labour.8,10 In addition, women with low SES are more
likely to experience psychosocial stress, a significant and independent risk factor
for preterm birth5,8,11 and for behavioural and emotional problems in pretermborn offspring.12
Next to SES, gender also seems to be an important determinant of the
occurrence of behavioural and emotional problems in preterm children.3,13,14
Overall, preterm boys tend to have more externalizing and attention problems,
while preterm girls tend to be more susceptible to internalizing problems, such as
withdrawn behaviour.13 However, interrelationships of gender with MP birth and
low SES remain unclear.
It is unknown to what extent low SES contributes to the higher prevalence
of behavioural and emotional problems observed in MP children. If MP birth
and low SES multiply each other’s risk of behavioural and emotional problems,
this combination of risk factors may identify the MP children who are in greatest
need of early intervention.15,16 Therefore, the aim of this study was to determine
the independent and joint effects of MP birth and low SES on behavioural and
emotional problems in a large population-based sample, with a special focus on
gender differences.

4
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METHODS
Study design
This study is part of the Longitudinal Preterm Outcome Project (LOLLIPOP),
a Dutch prospective cohort study designed to investigate growth, development,
and general health of preterm-born children, with particular attention to
MP children born at 320 to 356 weeks of gestation.17 LOLLIPOP consists of a
community-based sample of preterm children and a matched random sample of
term-born controls (380 to 416 weeks of gestation). The 4-year-old participants
were recruited from 13 randomly selected preventive child health care (PCH)
centres across the Netherlands, covering urban and rural areas. Together these
centres covered the care for 45,446 children, representing 25% of all 4-year-olds
monitored by Dutch PCH centres. In the Netherlands, 90% to 95% of children are
seen regularly and free of charge by PCH professionals for well-child care from
birth up to 4 years of age.18 PCH professionals, i.e. doctors and nurses, monitor
mental and physical development through structured interviews with parents,
general physical examinations, and standardised screening procedures, all of
which are documented in PCH files. The study was approved by the review board
of the University Medical Center Groningen, and written informed consent was
obtained from the parents of study participants.

Sampling procedure
MP children were sampled from a community-based cohort of 45,455 children
born in 2002 and 2003. We based the size of the sample on estimates of the
numbers needed to compile growth curves for Dutch preterm-born children,
because for that part of the LOLLIPOP study we needed the largest number of
children. Each of the 13 PCH centres provided a sample of preterm children and
term-born controls of the same age-range, based on their card files. After the file of
each second preterm child had been selected, the file of the next term-born child
served as a control. Children were excluded if they had congenital malformations
or syndromes, if the gestational age could not be verified or was beyond of the set
range, or if families had moved between sampling and inclusion. An overview of
the sampling procedure of LOLLIPOP was previously provided.17 In short, out of
1145 eligible MP children, 995 parents (86.9%) agreed to participate in the longterm follow-up part of the study, and of the 674 eligible term-born children, 577
(85.6%) parents agreed to participate. Response rates among parents of the fully
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participating MP and term-born children were 93.3% and 95.1%, respectively.
This led to a total of 1458 children in this study: 915 MP children and 543 termborn children.

Assessment of socioeconomic status
We determined SES on the basis of the three most frequently used measures,
i.e. education, income, and occupation.19,20 Data on the highest completed
educational level of both parents were collected by a general questionnaire when
the participating children were aged 4 years. The following categories were
defined: primary school or less, low-level technical and vocational training (<12
years’ education), high school or medium-level technical and vocational training
(12 to 16 years’ education), and university or high-level technical and vocational
training (>16 years’ education). At the same time, parents were asked to indicate
their net monthly family income in euros: ≤ 850; 851 to 1150; 1151 to 1750; 1751
to 3050; 3051 to 3500; and > 3500. Data on occupational level were collected
retrospectively from the medical birth registers kept by the PCH centres. We
classified the occupational level of both parents according to the International
Standard Classification of Occupations.21 Next, we computed a composite SES
score on the basis of five indicators: educational level of father, educational level
of mother, family income, occupational level of father, and occupational level of
mother. Information on these indicators was available for 96%, 99%, 77%, 82%,
and 72% of the participating children, respectively. We ranked and standardised
each of the indicators and computed the mean SES, with all indicators that were
available for each child. Subsequently, a composite and standardized SES measure
was computed, a continuous variable with a mean of 0 and a standard deviation
(SD) of 1. Additionally, for descriptive purposes, we determined three categories
of SES: 1) low, scores more than 1 SD below the mean of the standardized SES;
2) intermediate, scores between mean +/- 1 SD; and 3) high, scores greater than
mean + 1 SD.

4

Behavioural and emotional outcomes
We measured behavioural and emotional problems at age 4 years, using the Dutch
version of the Child Behavior Checklist (CBCL) for 1.5-5 years.22,23 This checklist
has good psychometric properties and is widely used in a variety of health care
settings and for research purposes.23 The reliability and validity of the problem
scales were confirmed for the Dutch version of the CBCL.22,25 It consists of 99
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problem items and one open-ended item for recording any problems not listed on
the form. Each item can be rated as either: 0 = not true; 1 = somewhat or sometimes
true; 2 = very true or often true. By summing the ratings for sets of items, we
computed internalizing and externalizing problems, and a total problems score.
We used the American cut-offs based on the guidelines for the CBCL regarding
cross-cultural comparisons. In the guidelines is written that for Dutch children the
same cut-offs are advised as in American children.22

Covariates
Data on background characteristics were collected using a general parental
questionnaire that was sent to the parents simultaneously with the CBCL. The
questionnaire consisted of questions about pregnancy, delivery, developmental
and medical conditions of the child, family composition, and socioeconomic
status. Furthermore, retrospective medical files for all children were available from
PCH centres, paediatricians, midwives, and obstetricians. The most important
variables (e.g. gestational age) from the parental questionnaires were crosschecked
with information from the medical records. In more than 95% of cases, gestational
age was calculated by using the last date of menstruation, and confirmed by early
ultrasound measurements. When inconsistencies were found, these were checked
against information in discharge letters.

Statistical analyses
First, we assessed child and family characteristics of the study participants
categorized by low, intermediate, and high SES. Next, we examined prevalence
rates of clinically relevant CBCL scores in MP children according to SES categories.
Third, we performed logistic regression models to examine independent and joint
effects of MP birth and SES on behavioural and emotional problems. In these
analyses we used standardised measures for gestational age and SES, meaning that
both risk factors had a mean of 0 and a SD of 1. In the first logistic regression
model, we included MP birth and SES, mutually adjusting for their effects on
behavioural and emotional problems. In the second model we assessed whether
MP birth and low SES had joint effects on CBCL outcomes by adding the MP
birth * SES interaction. In the case of joint effects, the combination of MP birth
and low SES would be less meaningful because of shared effects (adversities
do not multiply in that case). In the third and final model, we adjusted for the
effect of potential confounders which we had identified in relevant literature and
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differences in background characteristics. To prevent over-adjustment for factors
that highly correlated with SES, we did not adjust for family composition and
mothers’ ethnicity. Finally, we conducted stratified analyses by gender because in
previous work girls appeared to be more vulnerable than boys for the effects of MP
birth.3 Statistical analyses were performed in SPSS for Windows v. 20.0 (Chicago,
Illinois).

RESULTS
In Table 1 we present characteristics of the study participants according to SES. In
our sample of 915 MP and 543 term-born children, the rate of MP birth was 71.8%
in children with low SES, 61.7% in children with intermediate SES, and 57.6% in
children with high SES. The background characteristics that differed significantly
between SES categories were family composition, number of siblings, age of
mother, and ethnicity of mother. Children with low family SES were more likely to
be part of a one-parent family, to have many siblings, to have a young mother (<
25 years of age), and to have a non-European mother. Non-participating children
differed from participating children regarding some characteristics shown in Table
1. Low SES was more common among non-participating children (educational
level and non-Dutch ethnicity both P < .001). Gender and SGA did not differ
significantly between participating and non-participating children.

4

Table 2 shows the prevalence rates of clinically relevant CBCL scores in MP and
term-born children. In all three SES categories, prevalence rates were highest in
MP children. Furthermore, the prevalence of behavioural and emotional problems
increased markedly with decreasing SES. Regarding total problems, prevalence
rates in MP children increased from 5.1% (high SES) to 7.5% (intermediate SES)
and 11.3% (low SES). MP children with low SES had significantly higher total
problem scores than those with high SES (P=0.013).
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Table 1 Characteristics of study participants according to socioeconomic statusa
Variable
Total % (n)
Variable, % (n)
MP birth
SGA (< P10)b
Male gender
Age of child (months)c
43-47
< 43 or > 47
Family composition
Two-parent family
One-parent family
Number of siblings
0
1
2
≥3
Age of mother
< 25
25-34
> 34
Ethnicity of mother
Netherlands
European
Non-European
Education of motherd
Low
Low to intermediate
Intermediate to high
High
Education of fatherd
Low
Low to intermediate
Intermediate to high
High
Family income, eurod
< 850
851 - 1150
1151 - 1750
1751 - 3050
3051 - 3500
≥ 3501

Low SES
17.8 (259)

Intermediate SES
63.6 (928)

High SES
18.6 (271)

P value

71.8 (186)
10.0 (26)
58.7 (152)

61.7 (573)
8.3 (77)
53.4 (496)

57.6 (156)
8.5 (23)
52.4 (142)

91.6 (186)
8.4 (17)

90.5 (711)
9.5 (75)

88.6 (218)
11.4 (28)

.002
.67
.26
.54

87.7 (222)
12.3 (31)

94.4 (874)
5.6 (52)

98.5 (266)
1.5 (4)

< .001

19.3 (50)
48.6 (126)
20.5 (53)
11.6 (30)

16.2 (150)
56.0 (520)
21.6 (200)
6.3 (58)

13.7 (37)
56.5 (153)
23.2 (63)
6.6 (18)

.037

13.1 (32)
67.8 (166)
19.2 (47)

8.0 (72)
74.2 (668)
17.8 (160)

1.1 (3)
72.5 (192)
26.4 (70)

< .001

89.3 (226)
0.8 (2)
9.9 (25)

95.1 (876)
2.2 (20)
2.7 (25)

97.4 (261)
1.5 (4)
1.1 (3)

< .001

7.8 (20)
83.2 (213)
9.0 (23)
-

0.4 (4)
19.3 (179)
61.2 (567)
19.0 (176)

13.8 (37)
86.2 (232)

10.7 (24)
79.6 (179)
9.8 (22)
-

1.1 (10)
26.7 (242)
51.2 (465)
21.0 (191)

0.4 (1)
9.7 (26)
90.0 (242)

5.5 (10)
24.3 (44)
42.5 (77)
27.6 (50)
-

0.6 (4)
3.1 (22)
15.3 (110)
68.2 (489)
9.1 (65)
3.8 (27)

27.1 (61)
24.4 (55)
48.4 (109)

< .001

< .001

< .001

a
Low SES, scores ≤ mean - 1 SD on standardised SES scale; intermediate SES, scores > mean - 1 SD and
≤ mean + 1 SD; high SES, scores > mean + 1 SD.
b
SGA, small for gestational age; i.e. birth weight below the 10th percentile of the Dutch Kloosterman growth
charts.
c
Age at completing the Ages and Stages Questionnaire; uncorrected calendar age.
d
Extensive information on SES indicators is defined in the Methods section.
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Table 2 Prevalence rates of clinically relevant CBCL scoresa in moderately preterm (MP) and term-born
children according to socioeconomic status (SES)
CBCL Outcome
Low SESb
Intermediate SES
High SES
Outcome, % (n/N)
Total problems
Term-born
5.5 (4/73)
5.1 (18/355)
2.6 (3/115)
MP
11.3 (21/186)
7.5 (43/573)
5.1 (8/156)
Externalizing
Term-born
5.5 (4/73)
5.6 (20/355)
3.5 (4/115)
MP
10.8 (20/186)
8.2 (47/573)
7.1 (11/156)
Internalizing
Term-born
9.6 (7/73)
4.2 (15/355)
2.6 (3/115)
MP
11.3 (21/186)
10.3 (59/573)
5.8 (9/156)
Clinically relevant Child Behavior Checklist (CBCL) scores: scores higher than the cut-off at the 90th
percentile.
b
Low SES, 1 SD or more below the mean of the standardised SES; intermediate SES, scores between mean - 1
SD and mean + 1 SD; high SES, scores + 1 SD or more above the mean.
a

Table 3 shows the ORs and 95% CIs for clinically relevant CBCL scores per SD
decrease in SES and MP birth (per SD gestational age). We used standardised values
for SES and MP birth, with lower values indicating higher risk. The univariate ORs
were hardly affected by mutual adjustment for SES and MP birth (Model 1). In
Model 2 we added the SES * MP birth interaction in order to assess joint effects
of the risk factors. No statistically significant effects were found, which meant that
effects of SES and MP birth were multiplicative (as is the case for any logistic model
without interactions). Finally, in Model 3 we adjusted the ORs of Model 1 for gender,
number of siblings, and maternal age. This hardly affected the point estimates.

4

Table 3 Odds ratios (95% confidence intervals) for behavioural and emotional problems: effects of
socioeconomic status (SES) and moderately preterm (MP) birth in three multivariate logistic regression
models
CBCL Outcome
Score, OR (95% CI)a
Total problems
SES
MP birth
SES*MP birth
Externalizing
SES
MP birth
SES*MP birth
Internalizing
SES
MP birth
SES*MP birth

Univariate

Model 1

Model 2

Model 3

1.38 (1.12 - 1.70)*** 1.36 (1.10 - 1.68)*** 1.48 (1.15 - 1.92)*** 1.42 (1.14 - 1.77)***
1.29 (1.03 - 1.61)* 1.26 (1.01 - 1.57)* 1.40 (1.04 - 1.88)* 1.24 (1.00 - 1.56)
0.83 (0.60 - 1.15)
1.20 (0.98 - 1.46)
1.17 (0.96 - 1.43)
1.33 (1.07 - 1.64)** 1.31 (1.06 - 1.62)*

1.23 (0.95 - 1.59)
1.37 (1.04 - 1.80)*
0.92 (0.66 - 1.27)

1.21 (0.99 - 1.50)
1.31 (1.05 - 1.63)*

1.28 (1.06 - 1.55)* 1.25 (1.03 - 1.52)* 1.45 (1.14 - 1.85)*** 1.26 (1.03 - 1.54)*
1.43 (1.16 - 1.77)*** 1.40 (1.14 - 1.74)*** 1.64 (1.25 - 2.16)*** 1.41 (1.13 - 1.73)***
0.76 (0.56 - 1.02)

Levels of significance: * indicates p < .05, ** indicates p < .01, and *** indicates p < .005
Model 1: assessing the effects of socioeconomic status (SES) and moderately preterm (MP) birth in a
multivariate model.
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Model 2: assessing joint effects of SES and MP birth, by adding the SES*MP birth interaction to Model 1.
Model 3: adjusting Model 1 for gender, number of siblings, and maternal age.
a
Odds ratios represent the risk per SD decrease in SES and MP birth (i.e. gestational age), respectively, with
lower values indicating higher risk.

In analyses stratified by gender, ORs were greater among girls than among boys,
especially regarding the effects of low SES (Table 4). The OR for externalizing was
2.23 (95% CI 1.46-3.38) in girls compared to 1.15 (95% CI 0.88-1.50) in boys per
SD decrease in SES, and for internalizing the OR was 1.43 (95% CI 1.03-1.98)
compared to 1.16 (95% CI 0.89-1.52), respectively.
Table 4 Odds ratios (95% confidence intervals) for behavioural and emotional problems: effects of
socioeconomic status (SES) and moderately preterm (MP) birth, stratified by gender
CBCL Outcome
Score, OR (95% CI)b
Total problems
SES
MP birth
Externalizing
SES
MP birth
Internalizing
SES
MP birth

Overall (N = 1458)

Boys (n = 790)a

Girls (n = 668)a

1.42 (1.14 - 1.77)***
1.24 (1.00 - 1.56)

1.15 (0.88 - 1.50)
1.24 (0.93 - 1.64)

2.23 (1.46 - 3.38)***
1.24 (0.86 - 1.78)

1.21 (0.99 - 1.50)
1.31 (1.05 - 1.63)*

0.99 (0.77 - 1.26)
1.24 (0.95 - 1.61)

2.09 (1.36 - 3.21)***
1.50 (1.00 - 2.26)

1.26 (1.03 - 1.54)*
1.41 (1.13 - 1.73)***

1.16 (0.89 - 1.52)
1.34 (1.00 - 1.79)

1.43 (1.03 - 1.98)*
1.48 (1.08 - 2.04)*

Levels of significance: * indicates p < .05, ** indicates p < .01, and *** indicates p < .005
a
Model 3 (Table 2): multivariate analysis with adjustment for number of siblings and maternal age.
b
Odds ratios represent the risk per SD decrease in SES and MP birth (i.e. gestational age), respectively, with
lower values indicating higher risk.

The difference between boys and girls is illustrated in Figure 1, showing the
prevalence rates of externalizing, internalizing, and total problems in three risk
subgroups (i.e. MP birth, low SES, and MP birth combined with low SES). In girls
prevalence rates were clearly higher in risk subgroups (Figure 1a). Among girls
with combined risk, for example, 13.0% had elevated scores on total problems,
compared with 4.9% in girls overall. In contrast, prevalence rates in boys were
hardly higher in risk subgroups than in boys overall (Figure 1b).
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Figure 1 Prevalence rates of clinically relevant CBCL scores (>90th percentile). MP, moderately preterm;
SES, socioeconomic status. 1A, Rates in girls (n = 668). 1B, Rates in boys (n = 790).
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DISCUSSION
In this large population-based cohort study, we demonstrated that low SES and
MP birth had independent, multiplicative effects on behavioural and emotional
problems in 4-year-old children. We also found that boys were more likely to
externalize, but girls in particular were vulnerable to the effects of MP birth and
low SES.
Our finding that low SES is an independent contributor to higher rates of
behavioural and emotional problems in MP children, can be interpreted in two
ways. First, the results indicate that the effects of MP birth are not a reflection of
low SES, also not partly. Second, low SES seems to explain why some MP children
struggle more with behavioural and emotional problems than other MP children,
because risks multiply. As far as we know, combined effects of SES and MP birth
on behavioural and emotional problems have not been assessed before. However,
prior studies have shown that low SES and preterm birth are both adverse and
stressful experiences for children and their parents,7,16,26,27 for example due to
hospitalization at the neonatal intensive care unit.28
Exposure to multiple stressful experiences as in the case of MP children with
low SES may be an explanation for higher rates of behavioural and emotional
problems, either directly or indirectly, but this is speculative. In children and
adults, early stressful experiences have directly been associated with altered
functioning of several brain areas and regulation systems, such as the limbic
system, the cerebellum, and the HPA axis.29-31 These alterations in response to
early stress may function to prepare new-borns for high levels of stress in later life,
referring to the hypothesis of early programming of disease, which assumes that
the perinatal period is a critical period for child development with lifelong effects
on physical and mental wellbeing.32-34
Indirectly, chronic stressful experiences associated with preterm birth and
low SES may decrease the quality of parenting and parent-child interactions,
which has shown to affect socio-emotional development of 5-year-old preterm
children.27 Furthermore, in preterm children whose mother experienced the
perinatal period as stressful, the impact of early adversities on behavioural
problems and psychiatric disorders at preschool age is greater.30,35,36 Even mothers
of children born late preterm (34-37 weeks’ gestation) experienced significantly
higher levels of emotional stress than mothers of term-born children.26 Parents
of MP children may experience more emotional stress due to worry about the
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child’s health, anxiousness, and depressed feelings, and this may coincide with
less attentive or less sensitive parenting.26,37 As a consequence, mothers might not
notice the needs of their children or, conversely, they might be over-protective.38
Eventually, these parenting styles may lead to persistently higher behavioural and
emotional symptoms across childhood.34 Therefore, reducing emotional stress
among mothers, to improve parenting quality and parent-child interactions, may
prevent behavioural and emotional problems, especially in children who face
multiple adversities.
Gender differences were of particular interest in this study. Male gender is
a known risk factor for externalizing problems, and in particular for attention
problems, also in preterm children.13,28 This was the case in our study too, as
we found a higher rate of externalizing problems among boys than among girls.
However, unexpectedly, MP boys did not externalize significantly more than
term-born boys (see also Potijk et al.3) and boys with low SES did not externalize
more often than boys overall did. On the other hand, MP girls, particularly those
with low SES, had considerably poorer scores on externalizing and internalizing
problems than girls overall. This is in line with another study among MP children
of preschool age, in which only the preterm girls had significantly more behaviour
problems, i.e. attention problems and hyperactive/impulsive behaviour, than their
term-born counterparts.14 Although it seems conflicting with the fact that boys
tend to have more (externalizing) problems, evidence is increasing that girls in
particular are affected by preterm birth and low birth weight.14,39,40
Greater vulnerability of girls to MP birth and low SES might have gone
unnoticed in previous studies among preterm children because sample sizes for
stratification by gender were not sufficient. Moreover, in many studies mean
scores have been compared instead of clinically relevant scores. In smaller cohorts,
very few children have scores in the clinical range. Furthermore, the gestational
and developmental age varied between studies, e.g. very preterm children aged
5,41 MP children aged 5,14 and very preterm children aged 8 to 19 years.42,43 For
better comparison of our findings, larger cohorts of pre-school aged MP children
are needed. Until confirmation our findings by other researchers, we can only
hypothesize about explanations. One explanation, for example, may be that girls
are more sensible to early socio-emotional deprivation than boys.44 Therefore,
stressful emotional experiences in early childhood may affect girls more than
boys, leaving long-lasting effects on mental health.45,46

4
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Strengths and limitations
An important strength of this study was its large population-based sample, which
was well-suited to examine the effects of both MP birth and SES. Furthermore,
response rates on the CBCL were high: more than 90% of parents who participated
in the long-term follow-up part of the study returned the questionnaires. Finally,
the SES measure that we used was a composite score of the three most frequently
used indicators of SES, i.e. occupation, education, and income.19 Although rarely
used in medical research, composite SES measures provide a good opportunity to
fully account for effects that can be attributed to socioeconomic conditions.20,47
Our study also has some limitations to address. First, we used parental reports
to assess behavioural and emotional problems. Parents are of significant value
when it comes to identifying children’s behavioural and emotional problems,48 but
reports from psychologists or psychiatrists would have provided a professional
view on the problems. Second, the study lacked information on factors that may
explain part of the effect of MP birth and/or low SES on behavioural and emotional
problems, such as parental psychopathology and genetic factors. Finally, low
SES was more common among non-participating children and this may have
influenced our results. However, the presented effects of SES would then rather be
an underestimation of the real effects.

Implications for preventive child health care (PCH)
In PCH centres, more attention should be paid to MP children with low SES, as
the combination of these risk factors considerably increases the risk of behavioural
and emotional problems. MP children with low SES have a greater chance of
facing multiple environmental adversities in early childhood, and therefore
they may profit more from interventions than MP children from higher SES
backgrounds.15,16 Indeed, one intervention study among preterm children showed
that higher levels of distress at baseline were associated with greater improvements
in behaviour.15 However, further research is needed to explore the impact of
interventions specifically in MP children with low SES, and to assess whether a
gender-specific approach may be called for since girls seem to be more susceptible
than boys to early childhood adversity.
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